Abstract. The incidence of prostatic cancer (PCa) has increased significantly, and the measurement of prostate-specific antigen (PSA) is an effective screening tool for its diagnosis. PCa includes a number of specific clinicopathological types, including squamous cell, urothelial, adenoid cystic and small-cell carcinoma, among which small-cell carcinoma of the prostate (SCCP) is extremely rare, accounting for <0.5% of all PCa cases. SCCP is very aggressive and the majority of the cases have a poor prognosis, with a mean survival of ~5 months; it also exhibits specific clinicopathological characteristics and may be divided into two subtypes, namely pure and mixed SCCP. According to the previous literature on PubMed, pure SCCP is not associated with an increase in serum PSA levels. However, the rare case presented herein exhibited an increasingly abnormal serum PSA level. The patient was aged 66 years and had a PSA level of 56.78 ng/ml (normal, <4 ng/ml); he was diagnosed with pure SCCP, underwent radical prostatectomy and has remained disease-free during the follow-up. Similar cases previously published on PubMed were also reviewed, and considerations of survival status and treatment options were analyzed.
Introduction
The first case of SCCP was reported in 1977 (1) . It has since been reported that a number of patients have a history of a hormonally treated acinar adenocarcinoma. SCCP is histologically similar to small-cell carcinoma of the lung (SCCL) (2) . In terms of distinguishing between SCCP and a metastatic tumor from the lung, however, the results are conflicting as to whether SCCP is positive for thyroid transcription factor-1 (TTF-1). As the pure SCCP component predominates, as reported among different studies, the serum prostate-specific antigen (PSA) level may be undetectable. There is no difference in prognosis between patients with pure and mixed (with an acinar adenocarcinoma component) SCCP (1) . Surgery and clinical staging are not correlated with prognosis. We herein present a rare case of a patient who was diagnosed with pure SCCP, with a serum PSA level of 56.78 ng/ml. To the best of our knowledge, among the 21 cases of pure SCCP published on PubMed, our patient had the highest serum PSA level reported to date for this type of tumor (1, 3) .
Case report
A 66-year-old man was admitted to the Department of Urology of Peking University Shenzhen Hospital in March 2015 due to elevated serum PSA level.
The transrectal ultrasound examination revealed an irregularly enlarged prostate. The findings on chest X-ray and laboratory biochemical tests, including routine complete blood count, serum biochemical analysis and urinalysis, were unremarkable, except for an abnormally elevated PSA value (56.78 ng/ml; normal, <4 ng/ml). The patient subsequently underwent transrectal ultrasound-guided prostate biopsy, which revealed a Gleason score of 3+4=7. An abdominal and pelvic computed tomography examination was performed, which revealed a prostatic mass, without signs of distant metastasis (Fig. 1A) . The preoperative stage in our case was T2N0M0. The patient was diagnosed with a preinvasive PCa and radical prostatectomy surgery was immediately initiated. Radical prostatectomy with regional lymph node dissection was performed straight after surgery. Macroscopic cancer invasion of periprostatic tissue was not detected intraoperatively.
The patient was discharged on postoperative day 7 without major complications (although minor complications included bleeding, pain and sleeplessness). The microscopic examination of the surgical specimen revealed the presence of pure (without foci of adenocarcinoma) SCCP (Fig. 1B and C) . The immunohistochemical examination further confirmed the diagnosis, with a positive expression of TTF-1 (Fig. 1D ).
After the recommended postoperative treatment options were explained in detail, the patient refused further chemotherapy, radiotherapy and endocrine therapy. The serum PSA level was measured on a 3-month basis, while abdominal and pelvic contrast-enhanced CT was performed at 6 and 12 months postoperatively. On the multiple follow-up visits (the last in March 2016), the patient exhibited no signs of disease recurrence. The publication of this case was approved by the Ethics Committee of Peking University Shenzhen Hospital, and written informed consent was obtained from the patient.
Discussion
SCCP is a rare entity, accounting for <0.5% of all PCa cases (4) . SCCP has an aggressive behavior and it tends to metastasize early to distant organs, such as the liver, bones, skin, bladder, rectum, lymph nodes, and even the lungs (4). SCCP usually arises from the peripheral zone of the prostate and may occur without obstructive symptoms of the urinary tract. SCCP may be divided into two subtypes (pure and mixed SCCP), according to the presence of an adenocarcinomatous element (1) . Pure SCCP is an uncommon pathological pattern, with only few cases reported in the literature to date. The diagnosis is easily missed due to the normal PSA level (5) . The main finding in our patient was the abnormal PSA level, which was inconsistent with previous studies.
The clinicopathological characteristics of pure SCCP are similar to those of SCCL (Table I) . As in SCCL, vascular invasion, high-grade malignancy, high mitotic index and necrosis are common characteristics (6) . Two possibilities regarding the histogenesis of SCCP were recently proposed (7). The most persuasive hypothesis is that pure SCCP is derived from totipotential stem cells, which may easily differentiate into neuroendocrine and epithelial types (7) . Another theory is that small-cell cancer may arise from the amine precursor uptake or decarboxylation cells of the endoderm. The latter depends on the hypothesis that SCCP is part of the huge spectrum of the prostatic adenocarcinomas (7). Primary pure SCCP and metastatic carcinoma may be distinguished by the expression of TTF-1 (8) . The confirmation of pure SCCP mainly relies on pathological examination. Microscopically, SCCP cells are round or short spindle-shaped, arranged in a flaky and nest-like pattern. The carcinoma cells contain scat cytoplasm, with nuclei situated far from mitochondria or endoplasmic reticulum (8) . The nucleolus is blurry and mitotic figures may be observed; necrosis is also a common accompanying finding. Positive expression of synaptophysin, chromogranin A and CD56 on immunohistochemical examination is valuable for the diagnosis (9) . The aforementioned criteria may be useful in differentiating pure SCCP from its mixed counterpart (9) .
As the endocrine component of pure SCCP is similar to SCCL, paraneoplastic syndromes may be observed in a proportion of the patients, such as thyrotoxicosis, syndrome of inappropriate antidiuretic hormone secretion, hypercalcemia and Cushing's syndrome. The present case did not exhibit any symptoms or signs of paraneoplastic syndromes (10). The results of biochemical examinations were normal, except for the increased PSA level. A large proportion of cases diagnosed with pure SCCP usually have a PSA level within the normal range (11); however, the serum PSA level in the present case was significantly higher than normal (56.78 ng/ml; normal, <4 ng/ml).
The mean survival of patients with pure SCCP ranges between 4 and 12 months, with <2% of the patients surviving beyond 12 months (1). The difficulty in the treatment of pure SCCP is due to its uncommon aggressive characteristics, similar to patients with SCCL. Pure SCCP is more common among older adults, with a mean age of 70 years at the time of diagnosis (7). However, the patient in this case was aged 66 years, which was younger compared with the mean reported age, and he survived beyond 12 months. The general rationale of SCCP treatment mainly includes radical surgery, chemotherapy, radiotherapy and endocrine therapy. Among all published cases, there is only one disease-free survival case that did not undergo radical surgery and was only treated with chemotherapy, without receiving other treatments, such as radiochemotherapy or endocrine therapy (2) . Other researchers have suggested that surgery may not be the optimal choice, as patients with pure SCCP usually have distant metastasis at the time of the initial diagnosis (12) . Furthermore, there remains the question of whether pure SCCP should be treated with only a combination of the chemotherapeutic agents that are applied in other cases of small-cell cancers. It has been reported that endocrine therapy or systemic chemotherapy may have some effect on the natural history of the disease (13) .
To conclude, pure SCCP is rare, and the patient in the present case had a serum PSA level that was the highest reported to date. The patient has remained disease-free 14 months postoperatively, as determined at the last follow-up appointment during March, 2016. The findings of the present case raise the question of whether the PSA level is a trustworthy marker for the screening of the SCCP. Therefore, this case may be valuable for future studies. 
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